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In the past decade the spread of Rocky Mountain spotted fever
from the northwestern states to the central, eastern, and southern
states has been progressive and striking. At present, the eastern
Atlantic, the mid-western, and the southern states show a moderate
and increasing annual incidence, and scattered infections have
occurred in most of the other areas except the New England states
and Michigan and Wisconsin. In certain centers of the country
such as St. Louis in which Rocky Mountain spotted fever was a
medical curiosity a few years ago, instances of the infection, while
not numerous, occur with such frequency during the summer months
that many physicians have the opportunity to recognize its charac-
teristic features. In this paper is reported a group of ten cases of
the infection in children seen in St. Louis during a six-year period
(1938-1943), with certain observations on the clinical and labora-
tory findings. Although the group is small, it apparently presents
the usual characteristics of the disease in children.
Statistical data regarding the local incidence of Rocky Moun-
tain spotted fever are probably incomplete because of the lack of
recognition or reporting of the disease especially outside of the
larger cities. During the six-year period 1938-1943, of the 48
cases reported in Missouri, 19 were reported from St. Louis includ-
ing 9 adults with 5 deaths and 10 children with 1 death. Most of
the St. Louis cases were non-residents brought to the city for treat-
ment, and the few residing in the city were infected while visiting
in the surrounding countryside. Half of the children were patients
at the St. Louis Isolation Hospital and the remainder at the St.
Louis Children's Hospital. Since this report is chiefly a clinical
one, only a brief mention will be made of some of the epidemiologic
considerations which may apply to the disease in this area and to
infections in children.
The tick vectors chiefly concerned in the transmission of Rocky
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Mountain spotted fever are (1) the Rocky Mountain wood tick,
Dermacentor andersoni, widely distributed in the Rocky Mountain
region and adjacent areas and parasitic for both larger and smaller
wild and domestic animals; and (2) the American dog tick, Derma-
centor variabilis, found throughout the central and eastern states,
and especially prevalent on dogs although parasitic for other larger
domestic and some of the smaller wild animals. The adults of the
wood tick and the dog tick are quite similar in appearance but can be
distinguished by characteristic differences in the number and appear-
ance ofthe small goblets of the spiracle (ofthe respiratory organ) on
the ventral surface. Although the general occurrence of the two
varieties of ticks is as stated above, there is some overlapping of their
distribution. For example, a moderate sampling2 of ticks prevalent
on dogs in the vicinity of St. Louis, where in most years heavy infes-
tation is noted in manyareas, showed that 30 per cent were D. ander-
soni and the rest D. variabilis. Both varieties are capable of har-
boring and transmitting the Dermacentroxemus rickettsii of Rocky
Mountain spotted fever.
There is no characteristic lesion at the site of the tick bite from
which the disease is acquired, and often the site cannot be found
when the patient becomes ill. In a high percentage of cases, how-
ever, there is a history of being bitten by ticks or of removing crawl-
ing or attached ticks from the skin previous to the illness. The
usual incubation time varies from 2 to 12 days, the tendency being
for the more severe infections to follow a shorter incubation period.
At one time, the "western type" and "eastern type" of the disease
were thought to differ clinically in severity, the former having a
higher fatality rate, and that the lesions produced in guinea-pigs
infected by andersoni strains were more severe than were those pro-
duced by variabilis strains. More recently3 it has become apparent
that there is no difference in the number of severe cases or fatality
rate in the West and the East in similar age groups, and it is also
doubtful whether the two strains differ consistently in the lesions
produced in guinea-pigs, since highly virulent as well as mild strains
occur both in the West and in the East.
In areas of endemic Rocky Mountain spotted fever in the West
in which studies have been made of the number of infected ticks, the
percentage is frequently less than one per cent,6 but varies in differ-
ent years even in the same locality, rarely exceeding 5 per cent.
Since animal hosts of the rickettsial virus exist in both the West and
496ROCKY MOUNTAIN SPOTTED FEVER IN CHILDREN
the East and since an infected tick transmits the virus through suc-
cessive generations, new lines of tick infection may be started from
time to time. Fortunately, many conditions operate to prevent the
rapid increase of infected as well as non-infected strains of ticks.
Some of the factors which influence the development and activity of
ticks are climatic and meteorologic conditions, the extent of cultiva-
tion of the soil, and the opportunity forthe various stages of develop-
ing and adult ticks to attach themselves and feed on animals. Blood
is apparently their only food, and neither the larval or nymphal
stages can metamorphose nor can the adult females become fertile
until after a feeding of blood. In the Rocky Mountain area the
period of greatest activity of the wood tick is in the spring and early
summer, and most of the human infections occur in April and May,
while in areas east of the Rockies in which the dog tick is the com-
mon vector, infections are limited largely to the summer months
from May to August. In general, then, the chance of infection of
persons even in tick infested areas is slight and such infections are
more or less accidental, since, although the distribution of the dis-
ease has spread more or less widely over the United States in the
last decade, the total number of cases reported has varied little from
year to year.
The relation of the incidence of the disease to children is an
interesting one. Topping8 has made an analysis of all reported cases
for the ten-year period 1930-1939 in Montana and Idaho and also
in Maryland and Virginia. In a total of 747 cases in the western
states, 108, or 14.4 per cent, occurred in children under 15 years of
age, while in 661 cases in the eastern states, 310, or 46.8 per cent,
were in children. In both groups of children, the fatality rate was
similar, being 12 per cent in the West and 12.9 per cent in the East.
The fatality rate in adults under 40 years of age was approximately
the same as that in children and averaged 13.5 per cent, but in those
over this age it rose to 37.6 per cent in the East and 41.8 per cent in
the West. It was of interest also that although there was little dif-
ference in the sex incidence of the disease in children, those beyond
childhood showed that the infections were 9 times as prevalent in
men as in women in the West and twice as prevalent in men in the
East. The factor which probably plays the most important part in
the relatively large numbers of children attacked by the disease in
the East and of men infected, especially in the western cases, is the
difference in the amount of tick exposure in the different age and sex
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groups. In the western states a very much larger proportion of the
men is engaged in occupations which would expose them to ticks
than is the case in the East where most of the tick exposure is during
recreational rather than occupational activity. So far as children are
concerned, the exposure to ticks in both areas would appear to be
associated with recreational play. While the East is more densely
populated, it must be remembered that the exposure to ticks is mini-
mal in cities and much more likely in rural and suburban areas. In
such suburban areas the commonest tick host in the East is the dog,
and the more intimate contact of children with pet dogs would offer
a greater exposure to ticks in children than in adults.
In the group of 10 children with Rocky Mountain spotted fever
observed in St. Louis, 9 were from 2 to 8 years old and one was 16.
The first case was seen in 1938, 3 developed in 1940, 2 in 1941,
1 in 1942, and 3 in 1943. Five of the infections were in May, 1 in
June, 2 in July, and 2 in August. There were 6 girls and 4 boys.
Six of the group lived in small urban or rural communities of Mis-
souri or adjacent Illinois, while three of the four St. Louis children
had been visiting in the country just previous to the illness. All
children gave a history of having been bitten by ticks or of having
had ticks removed from the skin within 2 weeks or less of the onset,
but the dates were so uncertain that the incubation period usually
could not be determined.
Brief clinical summaries of the individual cases are given at the
end of this article. For descriptive purposes the clinical manifesta-
tions in this group of children may be divided into (1) the pro-
dromal and pre-eruptive symptoms of early invasion and (2) the
eruptive stage. Although none of the patients was seen before the
eruptive stage, in the history the only constant symptom at the
onset was fever with anorexia. Most of them were younger chil-
dren some few of whom had complained of headache, others of
abdominal pain, or of pain in the neck and extremities, two had a
chill or chilly sensations, and two were said to have been somnolent
or lethargic. In only three was vomiting an early symptom. In
general the onset was characteristic only of the acute febrile infec-
tions of childhood without signs of upper respiratory involvement.
Within a short time the fever reached a high level and continued
without remission until the eruption started on the second or third
day. In all instances the first evidence of the rash appeared periph-
erally, being noted on the ankles and wrists, the arms, the lower legs,
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or the face and spreading more or less rapidly to the entire body.
When admitted to the hospital, from the fourth to the ninth day of
illness, the eruption was always generalized and involved the scalp
and the palms and soles as well. One child had a mild enanthem
on the hard palate on the second day of the rash. The individual
skin lesions were discrete, pale rose-red macules, usually varying in
size from S to 15 mm. Only rarely were the lesions slightly raised
maculopapules. There was some variation in their extent and num-
ber, and they were usually moderately numerous, but in no case
were they confluent. When seen early the spots faded on pressure
but after a few days pressure left a pale reddish stained area. None
of the patients had lesions which were characteristically petechial or
hemorrhagic as seen in purpura or in meningococcemic spotted fever,
although in two the older lesions had a definite moderately hemor-
rhagic appearance. The duration of the eruption varied from 6 to
10 days, and in one child a second crop of skin lesions developed
on the eighth day as the original rash was fading, and lasted for
3 or 4 days longer. With the disappearance of the rash no definite
pigmentation persisted. The general appearance of the eruption is
illustrated in Fig. 1 (Case 3) taken at the height of the disease on
the eighth day.
In addition to the rash the only other constant manifestation was
fever, which was high and continuous, ranging around 390 C. or
above in half the children and to 400 C. or above in the others.
Its total duration was 11 to 18 days, and its terminal fall was gradual
during 2 to 4 days. In spite of the rather high fever, it was
remarkable that six of the ten children showed no signs of general
toxicity and did not appear ill during their hospital stay. The lack
of apparent toxicity is shown in the photograph (Fig. I) of a patient
whose temperature was 39.50 C. at the time. One child had vague
generalized aches and pains, and two others showed rather alarming
neurologic symptoms and for several days were semi-comatose or,
when aroused, delirious, irrational, disoriented, noisy, and irritable.
The spleen was palpated in about half the cases and was of about the
same degree of enlargement and consistency as in typhoid fever.
There was occasionally a slight febrile albuminuria. Because the
fever and skin eruption suggested the possibility of meningococcus
meningitis to the admitting physicians, many of the patients had
lumbar punctures within a short time after entrance. All spinal
fluids were normal. The only fatal case was a 16-year-old boy
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(Case 6) who became comatose soon after admission and a few days
later developed an extensive bronchopneumonia.
One feature of special interest in these patients was the leuko-
cytic picture. Several of the writers1' ,6" on Rocky Mountain spotted
fever who mention blood examinations state that there are no signifi-
cant changes in the blood, that the leukocytes usually do not exceed
15,000 but mayreach 30,000, that occasionally a leukopenia is noted,
and that there is a relative mononucleosis of from 10 to 12 per cent.
In Table 1, are shown the total leukocyte and differential counts on
the ten children reported here and the day of illness on which the
TABLE 1
LEUKOCYTE AND DIFFERENTIAL BLOOD COUNTS ON 10 CHILDREN WITH ROCKY
MOUNTAIN SPOTTED FEVER SHOWING SHIFT TO THE LEFT
Day of Total Differential
Case No. Age illness Lcts. Eosin. Juv. Stab. Seg. Lymph. Mono.
1 6 4 5,700 1 2 39 38 17 3
6 5,700 24 40 30 6
8 6,000 2 22 64 12
2 8 11 25,000 4 12. 64 14 6
14 12,000
3 5 7 13,500 3 21 43 31 2
4 4 9 13,600 6 21 55 15 3
10 11,800
5 6 4 6,500 1 30 39 22 8
8 10,000 4 36 41 16 3
17 14,700
6 16 10 22,000 1 2 14 64 19
7 2 8 7,450
9 30,300 12 64 22 2
12 33,500 3 14 40 37 6
8 3 11 17,300 2 15 68 12 3
18 1,900
9 5 4 17,000 28 46 16
7 18,900 5 43 36 15 1
10 15,600
10 5 6 11,600 5 56 34 5ROCKY MOUNTAIN SPOTTED FEVER IN CHILDREN
counts were done. It will be noted that with the exception of
Case I in which a leukopenia of 6,000 was present, there was regu-
larly a moderate leukocytosis varying from 11,000 to 33,500. This
is possibly a little higher than the general statement made above,
which may have referred chiefly to adults. In the differential blood
picture, however, a rather striking and constant left shift is apparent.
In only one instance (Case 10), the mildest infection of the group,
was the shift of the simple regenerative type with increase in the
"staff" cells while in all the others the shift was of the hyper-regen-
erative type with the well-defined increase in younger granular cells,
characteristic of severe infections. In occasional individual reported
cases4 in adults, a similar striking shift is apparent in the differential
count. No increase in monocytes was noted in this group of
children.
Of the specific tests for confirmation of the diagnosis, the infec-
tion test on the only two of the children in whom it was used was
positive in both cases. In the first (Case 3, shown in Fig. 1), blood
taken on the seventh day of the disease gave a characteristic febrile
and scrotal reaction in a guinea-pig and was carried through several
passages. The guinea-pig injected with blood taken on the fifth
day of illness from the other child (Case 9) showed a mild type of
reaction with fever and transitory scrotal swelling and was con-
sidered probably to have a mild rickettsial reaction. In all patients
the Weil-Felix test was done at intervals during the infection. The
titer and day of illness are shown in Table 2. These tests were
done in the usual way with stock 0 antigens of proteus XI9. It
will be seen that there is considerable variation in the development
of agglutinins and in the titer. In 4 cases, tests were negative on
the fourth to the ninth day of illness while one patient was positive
1:640 on the fourth day and 1:1280 on the sixth day. In general,
all showed good agglutination during the second week, and the titer
of agglutinins rose later,-in three instances to 1:2560 or above in
the third week. A titer of 1:320 was reached eventually in all
cases except one (Case 2) which did not go above 1:80. Only one
child (Case 7) was tested as late as the eighth week, and then the
agglutination was onlv 1:80 although it had been 1:3200 on dis-
charge three weeks previously.
During the years in which these children were observed, a con-
siderable number of patients with unexplained fever (but without
eruptions) in the St. Louis Children's Hospital were tested for
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agglutinins against typhoid, paratyphoid, brucella, and proteus
OX19 antigens. In five instances agglutination with proteus OX19
in titers varying from 1:160 to 1:640 was found and verified by
additional tests. None of these patients was tested during the sum-
mer months, and none had been exposed to ticks. A careful review
of each of them showed nothing suggesting previous or present
rickettsial infection, nor was there any evidence of infection by
B. proteus. Indeed, the single instance of a child from whom
B. proteus was isolated from the urine had no serum agglutinins
for OX19. The rare occurrence of such unexplained agglutinins
in children does not alter their confirmatory diagnostic value in
patients with clinical signs of Rocky Mountain spotted fever.
The clinical diagnosis of the disease in this group of children
presented no difficulties, since the rash, especially the involvement
of the palms and soles, was characteristic and its resemblance to
other eruptive fevers was slight. Although some of the children
had an early lumbar puncture done by the junior resident physician
to exclude meningococcus sepsis, the rash in these patients was not
of the petechial hemorrhagic type characteristic of this infection.
As previously mentioned, the hemorrhagic element in the Rocky
Mountain spotted fever rash is usually less than the appearance
of the skin lesions indicates. The upper respiratory symptoms of
measles are lacking, and the distribution of the rash easily excludes
typhoid fever. There is a moderately dose resemblance of the
rash to certain secondary macular syphilides, but this differentiation
would rarely cause confusion in children. Typhus fever is appar-
ently very difficult to differentiate both clinically and by laboratory
tests. It is stated6 that most cases of Rocky Mountain spotted fever
have typical rashes, and the cases with the rapidly fatal fulminating
infections who die before the eruption develops, as well as the
milder cases with very scanty, transient rash or one localized to the
legs, are relatively uncommon. The severe infections with dark
hemorrhagic and petechial eruptions are apparently much more
commonly seen in adults.
Summary
Rocky Mountain spotted fever has a special interest in children
since almost half the cases outside the endemic focus in the Rocky
Mountain area occur in those under 15 years of age. Certain epi-
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demiologic considerations affecting children are briefly discussed.
The disease in childhood is usually a characteristic eruptive fever,
and a majority of the infections are clinically mild with a relatively
low mortality.
Ten cases of Rocky Mountain spotted fever in children, observed
in St. Louis from 1938 to 1943, are reported. There was one
fatality. All had been bitten by ticks, and all occurred during the
summer months. The clinical manifestations were characteristic
and typical, and all developed agglutinins to proteus OX19, some in
very high titer. Blood examinations revealed a constant and strik-
ing infectious leukocytic left shift, a feature which has not been pre-
viously emphasized in this disease.
Brief Clinical Summaries of Ten Children with Rocky Mquntan
Spotted Fever
(St. Louis Children's Hospital)
Case 1. E.V., a 6-year-old St. Louis boy who had been in a boys' camp
about 120 miles west of St. Louis and had been bitten by ticks. He rather
suddenly developed fever and malaise with severe pain and stiffness of his
neck. A lumbar puncture showed normal spinal fluid. Two days later a
maculopapular rash was noted. On the 4th day of illness (July 24, 1940) he
was admitted to the hospital with a scattered macular rash on the trunk and
extremities, a high fever, and a palpable spleen. On the hard palate were
some small gray spots surrounded by erythematous halo. The skin lesions
were scattered, not hemorrhagic and began to fade after 3 days. The most
prominent clinical features during the first week after admission were con-
tinued high fever (40° 410 C.), severe pains in the arms and legs, a quiet
continued delirium from which he could be aroused, and occasional brief
periods of disorientation. Daily parenteral glucose was given during the
first week. Gradual improvement began about the 12th day of the disease;
by the 15th day the fever had fallen, and 2 days later the temperature reached
normal. He made an uninterrupted recovery without sequelae.
Case 2. W.V., a boy 8 years old from Chester, Illinois, admitted July
30, 1943, on the 11th day of an illness characterized by high fever, headache,
and abdominal pain. He was said to have had some delirium and a general-
ized skin rash 2 days after the onset of fever. A spinal puncture revealed
normal fluid. He had been bitten by ticks. On admission a diffuse macular
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erythematous rash involved the face, trunk, extremities, palms, and soles.
The temperature was 400 C., and the boy was stuporous. For several days
he was incoherent, and irrational, and later noisy and irritable. The fever
continued until the 15th day of illness and then fell gradually to normal
with uneventful recovery.
Case 3. S.D., a 5-year-old St. Louis girl who had been visiting in
Bland, Missouri, where she had been bitten by ticks. She was admitted
August 1, 1941, with the history that six days previously, after a day of
general malaise, she had developed a high fever and a macular rash on her
arms and legs which soon spread to the trunk and face. She had also
complained of occipital headache and abdominal pain. On admission she
did not appear especially toxic but had a fever of 40.3° C., a palpable spleen,
and a generalized moderately abundant maculopapular erythematous rash
involving the face, trunk, and extremities with lesions on the palms and
soles. Some of the skin lesions were slightly hemorrhagic. The spinal fluid
was normal. Blood taken on the day of admission gave a positive infection
test in guinea-pigs. In the course of the following week, her temperature
fell gradually and reached normal on the 13th day of illness with clinical
improvement and fading of the rash.
Case 4. S.H., a 4-year-old girl living in St. Louis County, Missouri,
and who had had ticks removed from her skin at times, was admitted July 4,
1942, on the 8th day of illness with the history that after 2 days of anorexia
and malaise she was noted to have a high fever and a few "spots" on the
face. The following day the rash had spread to the trunk and extremities.
The fever and rash had persisted and, on admission, the temperature was
40.10 C. and there was a generalized macular erythematous rash. She was
somewhat somnolent but did not appear acutely toxic. The spleen was not
felt. The temperature remained above 390 C. until the 13th day of ill-
ness when it fell by crisis and remained normal. The rash gradually faded
during this clinical recovery.
Case 5. J.M., a 6-year-old girl living in a suburb of St. Louis had a
tick removed from her ear one week before the sudden development of
headache and chills with high fever. Two days later she vomited once and
a macular rash appeared on ankles and wrists, rapidly spreading in the course
of 12 hours to palms, soles, over legs and arms and face and neck, and the
following day to the trunk. She was admitted on the 4th day of the disease
(May 15, 1943) with fever of 40.20 C. and generalized macular rash. The
fever continued high until the 13th day of the disease, and then fell by
lysis during the next two days to normal. There were moderate generalized
aches and pains and some abdominal discomfort but no other symptoms. The
spinal fluid was normal, and the spleen was not felt.
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(St. Louis Isolation Hospital)
Case 6. K.W., a 16-year-old St. Louis boy who was admitted May 13,
1938, on the 9th day of illness which began with mild fever and was
accompanied at the start by vomiting and anorexia. Five days later a rash
appeared and there were several chills. He had a tick removed from his head
about a week before onset of symptoms. On admission he was slightly
toxic, had a high fever, and a generalized maculopapular erythematous rash
involving the trunk and extremities but not the face. The following day he
was lethargic, and later the lesions became somewhat petechial. On the
14th day, six days after admission, he became stuporous, developed bilateral
nystagmus and positive Babinski and Oppenheim signs. The following day
he had an extensive pneumonia. Temperature remained over 40° C., and he
died on the 22nd day. At autopsy there was widespread pneumonia with
thrombi in many of the pulmonary vessels and much scattered thrombosis
of the cerebral vessels with many areas of cerebral necrosis. Rickettsia were
demonstrated in the endothelial cells of the smaller lymph vessels.
Case 7. D.R., a boy 2 years old, living in St. Louis but who had been
visiting in Jefferson County, Missouri, was admitted May 8, 1940, on the 8th
day of an illness starting with fever and mild lethargy with the appearance on
the 2nd day of a rash on the lower legs which later became generalized. A
tick had been removed the day before the child became ill. On admission
the infant was acutely ill with high fever (40.20 C.) and a generalized
macular rash, more marked on the extremities than on the trunk and
involving the palms and soles. Many of the lesions were somewhat petechial
and the early diagnosis was meningococcus septicemia. Severe general tox-
icity continued for 3 days after admission. The rash faded gradually during
the week following, but fever continued and fell on the 17th day of the
illness after which convalescence continued uninterruptedly.
Case 8. R.M., a girl 3 2 years old, of Sherman, Missouri, was admitted
May 15, 1941, on the 11th day of a febrile illness which had been accom-
panied by a skin rash starting on the extremities and spreading to the face
and trunk. This rash had begun to fade, but the day before admission,
additional eruption had appeared. There was no history of recent tick bite,
but one had bitten her a month previously. On admission, the temperature
was 400 C. and a macular erythematous rash was present on the face, trunk,
and extremities, including the palms and soles. Some of the lesions did not
fade on pressure. The child did not appear ill or toxic; the rash faded
gradually, and the temperature fell to normal between the 7th and 10th
hospital days. The patient had a complete situs transversus.
Case 9. J.J.D., a 5-year-old Zirl from the country near Collinsville,
Illinois (about 15 miles from St. Louis), was admitted May 30, 1943, on the
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3rd day of fn illness characterized by some lethargy, fever, and a rash first
noted on the ankles and wrists and later spreading to the trunk and face.
There had been two recent tick bites, one 2 weeks and another 6 days before
admission. A macular erythematous rash involved the face, trunk, and
extremities. The temperature ranged from 39.50 C. to 40.80 C. for 12
days and fell to normal within the next 3 days. At no time did the child
appear toxic or especially ill. Blood taken on the 5th day of the disease gave
a positive guinea-pig infection test.
Case 10. J.B., a 5-year-old girl living on a farm near Elsberry, Mis-
souri (about 50 miles north of St. Louis), was admitted August 10, 1943,
with fever of 39° C. She had been bitten by a tick a few days before the
onset of her illness on August 4, which was characterized by fever, headache,
and vomiting. Two days later a macular rash had appeared on the face and
arms extending shortly to the trunk. Fever had continued, and on admis-
sion the rash was generalized but apparently fading and involved the palms
and soles. She did not appear ill or toxic and was without complaint during
her stay in the hospital. The temperature gradually fell to normal on the
5th hospital day with complete disappearance of the rash. Spinal fluid was
normal.
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FIG. 1. Rash of Rocky 'Mountain spotted fever on the face and thigh of
a five-year-old girl (Case 3).